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[bookmark: _Toc21344313][bookmark: _Toc29801799][bookmark: _Toc29802223][bookmark: _Toc29802848]6.3A.3	Transmit ON/OFF time mask for CA
[bookmark: _Toc21344314][bookmark: _Toc29801800][bookmark: _Toc29802224][bookmark: _Toc29802849]6.3A.3.1	Void
[bookmark: _Toc21344315][bookmark: _Toc29801801][bookmark: _Toc29802225][bookmark: _Toc29802850]6.3A.3.2	Void
[bookmark: _Toc21344316][bookmark: _Toc29801802][bookmark: _Toc29802226][bookmark: _Toc29802851]6.3A.3.3	Transmit ON/OFF time mask for inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask specified in clause 6.3.3.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF.
6.3A.3.4 Time mask for switching between single-layer and two-layer transmissions for inter-band UL CA
In addition to the requirements in clause 6.3A.3.3, the time mask requirements in this clause apply for the UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands. 
The time mask for switching between single-layer transmission with one antenna port on two uplink carriers configured in different NR bands and two-layer transmission with two antenna ports on one uplink carrier defines the switching period and transient period allowed between single-layer transmission and two-layer transmission on different NR bands. The RRC signalling TBD defines on which uplink carrier the switching period is located as shown in Figure 6.3A.3.4-1.  The switching period shall be less than TBD us and the transient period is less than 10 us. 
The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands shall support both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission. The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands shall be able to transmit simultaneously single-layer transmission on both of the two uplink carriers configured in different NR bands without any switching period or transient period as shown in Figure 6.3A.3.4-2.  
The UE shall follow the BS scheduling and rank adaptation for switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers configured in different NR bands and for transmitting simultaneously with single-layer transmission with one antenna port on both of the two uplink carriers configured in different NR bands.
The UE power class shall be the same for the simultaneous single-layer transmissions with one antenna port on both of the uplink carriers configured on different NR bands and when switching between single-layer transmission with one antenna port and two-layer transmission with two antenna port between the two uplink carriers configured on different NR bands.

[image: ]
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Figure 6.3A.3.4-1: Time mask for switching between single-layer transmissions with one antenna port on two uplink carriers and two-layer transmission with two ports on one of the two uplink carriers configured in different NR bands
[image: ]
Figure 6.3A.3.4-2: Simultaneous single-layer transmission with one antenna port on two uplink carriers configured in different NR bands without switching and transient periods 

[bookmark: _Toc21344317][bookmark: _Toc29801803][bookmark: _Toc29802227][bookmark: _Toc29802852]6.3A.4	Power control for CA
[bookmark: _Toc21344318][bookmark: _Toc29801804][bookmark: _Toc29802228][bookmark: _Toc29802853]6.3A.4.1	Void
[bookmark: _Toc21344319][bookmark: _Toc29801805][bookmark: _Toc29802229][bookmark: _Toc29802854]6.3A.4.2	Void
[bookmark: _Toc21344320][bookmark: _Toc29801806][bookmark: _Toc29802230][bookmark: _Toc29802855]6.3A.4.3	Power control for inter-band CA
No requirements unique to CA operation are defined.
[bookmark: _Toc21344321][bookmark: _Toc29801807][bookmark: _Toc29802231][bookmark: _Toc29802856]6.3C	Output power dynamics for SUL
6.3C.1	Void
6.3C.2	Void
6.3C.3	Transmit ON/OFF time mask for SUL
6.3C.3.1	Void
6.3C.3.2	Void
6.3C.3.3	Void
6.3C.3.4 Time mask for switching between single-layer and two-layer for SUL
The time mask requirements in this clause apply for the UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands including one SUL band.
The time mask for switching between single-layer transmission with one antenna port on two uplink carriers configured in NR band and NR SUL band and two-layer transmission with two antenna ports on NR uplink carrier defines the switching period and transient period allowed between single-layer transmission and two-layer transmission on different NR bands. The RRC signalling TBD defines on which uplink carrier the switching period is located as shown in Figure 6.3C.3.4-1.  The switching period shall be less than TBD us and the transient period is less than 10 us. 
The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands shall support both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission. The UE indicating support for the switching between single-layer transmission with one antenna port on SUL carrier and two-layer transmission with two antenna ports on NR uplink carrier shall support switching of single-layer with one antenna port between SUL and NR uplink crrier without any switching period and transient period as defined in Table 5.2C-1.  
The UE shall follow the BS scheduling and rank adaptation for switching between single-layer transmission with one antenna port on SUL carrier and two-layer transmission with two antenna ports on NR uplink carrier and for switching between single-layer transmission with one antenna port on SUL carrier and single-layer transmission with one antenna port on NR uplink carrier.
The UE power class shall be the same for the single-layer transmissions with one antenna port on NR uplink carrier and SUL carrier and when switching between single-layer transmission with one antenna port and two-layer transmission with two antenna port between SUL carrier and NR uplink carrier.
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Figure 6.3A.3.4-1: Time mask for switching between single-layer transmissions with one antenna port on SUL carrier and two-layer transmission with two antenna ports on NR uplink carrier

Figure 6.3A.3.4-2: Switching between single-layer transmission with one antenna port on SUL carrier and single-layer transmission with one antenna port on NR uplink carrier without switching and [image: ]transient periods
6.3D	Output power dynamics for UL MIMO
[bookmark: _Toc21344322][bookmark: _Toc29801808][bookmark: _Toc29802232][bookmark: _Toc29802857]6.3D.1	Minimum output power for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power at each transmit connector in one sub-frame (1 ms). The minimum output power shall not exceed the values specified in Table 6.3.1-1.
If UE is configured for transmission on single-antenna port, the requirements in clause 6.3.1 apply
[bookmark: _Toc21344323][bookmark: _Toc29801809][bookmark: _Toc29802233][bookmark: _Toc29802858]6.3D.2	Transmit OFF power for UL MIMO
The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one sub-frame (1 ms) excluding any transient periods.
The transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3.2-1.
[bookmark: _Toc21344324][bookmark: _Toc29801810][bookmark: _Toc29802234][bookmark: _Toc29802859]6.3D.3	Transmit ON/OFF time mask for UL MIMO
For UE supporting UL MIMO, the ON/OFF time mask requirements in clause 6.3.3 apply at each transmit antenna connector. Additionally, for UE supporting switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands without SUL band the time mask requirements in clause 6.3A.3.4 apply. Additionally, for UE supporting switching between single-layer transmission with one antenna port on SUL carrier and two-layer transmission with two antenna ports on NR uplink carrier the time mask requirements in clause 6.3A.3.4 apply.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in clause 6.3.3.1 apply to each transmit antenna connector. The requirements shall be met with the UL MIMO configurations described in clause 6.2D.1.
If UE is configured for transmission on single-antenna port, the requirements in clause 6.3.3 apply.
[bookmark: _Toc21344325][bookmark: _Toc29801811][bookmark: _Toc29802235][bookmark: _Toc29802860]6.3D.4	Power control for UL MIMO
For UE supporting UL MIMO, the power control tolerance applies to the sum of output power at each transmit antenna connector.
The power control requirements specified in clause 6.3.4 apply to UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in clause 6.2D.1.
If UE is configured for transmission on single-antenna port, the requirements in clause 6.3.4 apply
image1.jpeg
Transient period

Transient period

10ms 10ms
ON power requirement |, ! <] ON power requirement
Lo power requirement ¥ <
single-layer transmission 1 ! two-layer transmission | | singledayer transmission

on one antenna port ! on two antenna ports on one antenna port
oslot (carrier x) N, slot (carrier x) N,,slot (carrier x)

single-layer transmission
on one antenna port

Ngslot (carrier y)

ON power requirement
ST POME e e i

g

D
ISwllclung period
[

L

10ms
Transient period

single-layer transmission
on one antenna port

N, slot (carrier y)
| 5]
1

Switching period |

o
] '

ON power requirement
g vl TEAATBmeT

‘o'

10ms
Transient period




image2.jpeg
Transient period Transient period
10us 10us

(]
| ON power
! requirement

el I
|
I

ON power requirement ON power requirement

oo

1 1
Switching period | | Switching period
Ol mover IS (|
| transmission
single-layer transmission || {ontwo ™1 Gingle-tayer transmission

on one antenna port  antenna ports | on one antenna port

Ngslot (carrier x) N, slot (carrier x) N,,slot (carrier x)

single-layer transmission single-layer transmission
on one antenna port on one antenna port
Ngslot (carrier y) N, slot (carrier y)
0 [
ON power requirement | : : | ON power requirement

S————————————) S
: L
10pus 10pus

Transient period Transient period




image3.jpeg
single-layer transmission single-layer transmission single-layer transmission
on one antenna port on one antenna port on one antenna port

Ngslot (carrier x) N, slot (carrier x) N,,slot (carrier x)

single-layer transmission single-layer transmission single-layer transmission
on one antenna port on one antenna port on one antenna port

Ngslot (carrier y) N, slot (carrier y) N,,slot (carrier y)




image4.jpeg
Transient period Transient period

10ms 10ms
ON power requirement
B

le>
! |
| | odayer transmission |

on two antenna ports.
NR band| No transmission SNEESEIREEGEISIN No transmission

single-layer transmission single-layer transmission
on one antenna port on one antenna port

SIVIMGENG| N slot (carrier y) N,, slot (carrier y)

B TR
ON power roqurement | |, |1 O power requirement
— e
| 0! TBD|
Switching priod i
1 |
T
10ms 10ms

Transient period Transient period




image5.jpeg
Transient period ~ Transient period
10ms 10 ms

I ||
! “*! ON power f
I 1 requirement I
[ . 1
‘Switching, peric {twodayer | |Switching period
(i T s ITE

{transmission | TBO,
{on two i

antenna ports. |
NR band| No transmission BNRELEEEGESIN No transmission

single-layer transmission single-layer transmission
on one antenna port on one antenna port
SUL band i\ eI (e=Ti =A%) N, slot (carrier y)
ON power requirement : 1 on power requirement
Bl hi il | POWCL oA Ukomen,
= i
10ms 10ms

Transient period Transient period




image6.jpeg
single-layer transmission
on one antenna port

single-layer transmission single-layer transmission

on one antenna port on one antenna port
SuL bandm N, slot (carrier y)




